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(54) COMPOSITION FOR FORMING FILM, METHOD FOR FORMING FILM AND SILICA FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition capable of forming a silica film having a small water absorption 
and relative permittivity less than 2.1 to be used for a layer-to-layer insulation film of a semiconductor element. 
SOLUTION: The compound for forming the film contains A) a hydrolysis condensate of a silane compound of more 
than one kind in general formulas 1 to 3, RaSi(OR1)4-a...(1) (R is H, F or a univalent organic group, R1 is a univalent 
organic group, a is an integer of 1-2), Si(OR2)4...(2) (R2 is a univalent organic group), and 

R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c...(3) [R3 to R6 are each a univalent organic group, b and c are each an integer 
of 0-2, R7 is O, a phenylene group or -(CH2)n- (n is an integer of 1-6), d is 0-1], B). Compound with its boiling point 
of decomposition temperature of 250-450° C and compatible and dispersible with A and C) Organic solvent. The 
compound whose B portion is 50-250 wt. parts against A portion of 100 wt. parts (conversion as a complete 
hydrolysis condensate) is also provided. 
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*»5>, 1, 1. 2, 2-f F^F^-l, 2- 
*Jj**)],Vi/y>^ 1,1,2, 2-f-F7XF^>- 
1. 2-^W^>7> 4 1. 1. 2, 2-f F77 
x/f>-l, 2-yy^J/J/ 7 > 4 1. 1. 2, 2 
-f F7^F^>-1, 2-t?x^;l'^>5> k 1, 
1, 2, 2-rF7XFt^-l, 2 -^x?;l/yy 7 

1, 1, 2, 2-fF77xyt^-l, 2-^x 
t^I/^^X 1, 1. 2, 2-tbyJ b*is- 1, 
2-i/7x^>7> ( 1, 1, 2, 2-f F7XF 
+S/-1, 2-^7x^>7> 1 1, 1, 2, 2- 
fF77x/' + ^-l 1 2-^7x^>7>, 1, 

1, 2-HMh*t'-l l 2, 2- h y^;l/^>^ 
X 1. 1. 2-H/xh*5/-l, 2, 2-hyy^ 1 
;l/^i/-7>, l, 1, 2-F'J7xy^>-l, 2, 2 
- h yy^^>7> l 1,1. 2-hmf*j/- 
l, 2. 2-hvx*fr&uy>> , l, i. 2-hy 



2, 2 - b yxf;^>7>, , 1, 

1, 2-F'J7xy^>-l, 2, 

,1.1. 2. 2- by 

:7*~;H^>^>, 1.1. 

2. 2- b y^i^J/^^, , 1. 1. 2-VV7 
x.S*is- 1 . 2, 2 - b y:7*x;l^>^X 1, 2 
-5^h*2x-l. 1.2. 2 -^b^^l^v^ 
> % 1. 2 -yxF^y- 1 , 1. 2. 2-^b^V^ 
;l/i»^>, 1. 2 -v^^y^f- 1 . 1, 2. 2- 
^b^y^v^^X 1, 2-^^h + ^-l. 1. 
2. 2 h^x^;l/v>>'^>, 1, 2-^h^^>- 
1. 1. 2. 2 --r b ^x^;t/V>-^>. 1, 2-^^ 
* -/^f- 1 , 1. 2. 2-f* b^x^l/^S/^:^ 

1, 2-^b*>--l. 1. 2. 2 --r b 77x^il/ 
S»^>, 1. 2-^xF^>-l, 1. 2. 2-rh 
^;7:nx;l,>^>^>\ 1. 2-^^^^^V-l. 1, 

2. 2-7 u h^^^^^^>'^>^^^pCf^Ci^-c 

[0016] C*l6<D5^ 'n.+IM b^Vv^^X 
•M^x h^^^>^>, 1. 1, 2. 2-f F 
+5/-1, 2 -So* ^;l/^->^>, 1. 1. 2, 2-7^ 

2. 2-f^^h^>-l f 2 -^?^x;U>^>^ 
X 1. 2-WF^-l, 1, 2. 2-^h^^^ 1 
;t^;»^> v 1. 2-^xFt^-l, 1, 2. 2-f 
b^y?^:»^>, 1. 2-^yb3^>-l, 1. 
2. 2 b^?:*:Xjl^>^> s 1. 2->>^h^iy 
-1. 1. 2. 2 b^7*x;U^^>&<*:£, 0 

[0 0 17] ZhiC (3) IC&^X, R 7 

(ch 2 ) n -vm^ti^>m<Dit^mtLx^ ex 

y;U)y£>, ex ( b y -n -^P**^ 1 ;^) y 

ex ( b y- i -:/p**^>y;to y *x e 

X (h»J-n-^h^^>«J;W ex (hy- 

s e c-^b^^y^) y^>, ex (h»J-t-^ 
h^t^>U;I/) y^>, 1. 2-fc'X (h»J^ht>-> 
x£> N 1. 2-t'X (h'JxF^yW x 
1, 2-ex ( h'J-n-^D^^y^) x 
l, 2 -ex ( b y - i -^ptf+t^y^) x 

1. 2-ex ( hU-n-^b+^^V^) x£ 
1. 2-t'X (h'j-sec-^F^y^) i 

i. 2-ex (hy-t-^h^»y^) x^ 
i - (zss h^w^>y;W - i - ( b yy b 

*is>>V)l) S 1~ (^F+W^'i^) 

- 1 - ( b yxh + yyy;l/) y 3?>, l-(^-n- 
^o^V^ ^;l/^y;l/) -1- (h'J-n-^P^ 
>->y;u) y£>, l — i -^a^+^y^^^ 

- 1 - ( b y - i -yn^+^y^) ^ 
i - (^-n-^F+w^y^) - 1 - ( h y - 
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n-^h+^^>y;b) y£>, 1- (^-sec-^F 
tWf^^JW - 1 - (F'i-se c-^h+W 

y;t,)y*>, i - a>- t 
-l- (Fy-t-^h+wy;W ^^>, l - (it 
^F^f^>y^) - 2- (hy^F^^y^) 

x£>. l - (^F^^>y;l/) -2- (F»J 
xFt^'JJl/) x£>. 1- (^-n-^tvy 
^;u^>y;u) - 2- (hy-n-^n^^yw x 
l - i -yp^w^^y W -2- 
10 (Fy-i-7'a^^y^) xj?x l-(5/-n 
-^F+W^l/Vy;!/) -2- (hy-n-^h^> 
->y;P) x£>, 1- {^-sec-^F^^> 
y;l/) - 2 - (F'J-se c-^h + ^>y^) x£ 
>, 1- (^-t-^F^^>'i« -2 - ( h 

y- t -^h+^>yji/) x#>, fx (^h^ 
pfctsviv) y£>, ex (yxF+^?^>y^) 
y^>, ex n -:/n#*w ^;i/^y;v) y£ 
> v ex i - r/ptf+^y f-jvi/ y ;v) y#>, 
ex (^-n-^h^y^i^y^) y£>. ex 

20 (^-sec-^F+W^>"JW^^X ex 

(y-t-^F+^^>y;i/) l, 2-e 

^(^F^^'J^x^X 1, 2-ex 
(^xh^^^Jl/^y^) x£>, 1, 2-ex(v> 
-n -yp^+.W^JU^y^) x£>, 1. 2 -ex 

i - 7*p^w^^>y;W l. 2- 

ex (i/-n-^FtW^>y^) x#>, 1. 2 
-ex (>> - s e c -T'FtW^yil') x£>, 
l, 2-^x (i/-t-^h+w^;k>yW x^ 
i. 2 - ex ( h yy F^i/yyw <^>-fe*> v 
30 i. 2 -ex ( b yxFt^yW ^>Hf>. i. 2 
- trx ( f y - n - 7*p^>^ y <>-fe 4 >, l, 
2 -ex (by - i -^a^^yii/) -o-fe'x 
l. 2 - ex ( h y - n - f y ;W <>^>, 

1, 2 -ex ( b y - s e c-^h+^yjW 

l. 2 - fx ( f y-t- ^F^»y;i/) o-fe' 
l. 3 -ex ( b Vj* h^^^y;u) -o-fe'x 

1, 3 -ex (F'JxF^^y^) ^>Hf>, 1, 3 

-^(Fy-n-^p^^y^-o^, i, 
3 - ex ( b y - i -^o^*^^y;i/) ^>*fef>, 
40 i. 3 -ex (by -n-^F+^>yjb) ^>-tf>, 

1. 3 - ^ ( h y - s e c - ^ F+Vi/y W 

i. 3 - ex ( f y - 1 -^Ftwyw 'O-tf 

1. (Fy^F + ^>y;b) <>-b + >, 

1. 4 -ex ( b y x b + ^>y;u) -o-fefv, 1. 4 

- b'X ( F y - n - y ;b) 1. 

4 -ex ( h y - i -:/u#+^>y;t/) -o-ex 
l. 4 -ex (by - n-^h^v>>y;u) ^>-fe'>, 
i, 4 -ex (hy-sec-^F^»y;W ^>-fe* 
• > k l, (Fy-t-T'F^^yw 

50 >{ciWKi^^ 0 



XL 

[0018] cft*><D5^ trx ( h >;y h 

y*>, ex ( f ,<£> v i, 

2-fcTX ( F'^ F*^>'J;10 x*>, i, 2-t*X 

;Ui/tj;i/) - l - ( p y 1- 

(^xFt^^>'JJl/) - 1 - ( P 'JxF^»'J 

rtO l- (^i>^^>i;ji,) - 2- 

(FlM x#>, 1- (^iF+Wf 

-2 - ( F yx p**/*/y;io x£>, t*x 

jt?)lisi))l) 1, 2-t'X (S^P+S/-** 

;i^>»;;u) x£>, i t (yxF^w^k> 
•J;u)x£x i, 2 -ex (FlMF*^>iW ^ 
>-tfx l, 2-trx (Fyxh^>»;ji/) 
>, l, 3-trx ( p im ^>fe?>, 

1, 3-b'X ( h'jx h*Vi";;l/) -O-fe'X 1, 4 
( h yxF^^^ijjl,) ^>^>&££ff$U>$]£L 

rmct^t^, #2^tfct,>r, (A) f&ft* 

Mf&TZit&M ( 1 ) - ( 3 ) t bX ±IBfb^B5 
(1) , <b#Bj (2) *«fcCtfb£« (3) ©l«t>l,< 

[0019] fcfc, ±K{fc^B ( 1 ) - ( 3 ) <D»fc6 

a«n/c^&< <fc*> i so^wb^sjD***?, ffl 

£3#&ESHC {b£ft ( 1 ) - (3) ©B*&»rthfc 
4>&< it> l«©^>fb£ttl-*;l/^fc») 2 0^Er;l/^ 
jHA15 0*JH5lTO**ffl^iCi3Wff*0<, 2 0 

1 3 O*;U0**ftIiLSCi^«FCCjfiF*l/ 
K ^Jjn^6*<DS^2 0^;l/«Tr*^<b^C[)jiS^ 
5 7*tt#&SJB£#**K 1 5 O^SM^SiJD* 

±IB (A) eE»*SJCBjR0C8SJD-r 

aRfctt, -fSr (A) ^^asflnLrfe, (a) a& 

[0020] (a ) m*ftmm&m*mmz> 
«ltb, ±iwb£* ( i ) - o ) m^hmutx 
tcj>K< t fe i wb^4j»*#j!?, »^s-& 

«Bi4fflC^c:4(cj:0. JtWt»<OS/ 

i/x^-;l/7 5> 4 ^?M>/x^/-;l/r 
75 S/riffc'^a:*^£>, ^nffv^oy^ 
KD**u--f h\ fF7xW>^-)AA 
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-f Fb**U-4 F\ rF^^ObW^-^AA^ p 
u**U^F, r h^^;ur>^rx^A^Y Fp** 
1MF\ 7>tx7, ^f;b7;>, x^;U7 5>, 7* 
PW 5 :/*;i>75>, ^>*;U7S>, M 1 ^ 
;i/T^>, ^>^;i/T$> 4 **^;U7^>, /^7 
r*>;l/7 5>, N. N-^W7^X N. N 
-i/x?;l>75>. N, N-y7'PfJl/7>>. N. N 
-^y^;U7^>, bVM*&7$> % P»;x^;l<7 5 
h «j7'nf;b7^>, h »J:/*;U75>\ isZU^ 
10 ^>;b7$X HM*;W3 5/>\ 1 -7^-3 - 
^^;i/^^> 4 3-7^-3-^ 
^r5>4i*©T5>fb^»;*«ft^hy>A % * 

;l>*;l/7 5 7*F57jI/*jU7>*x3a/W Fntf 
*t>*>fF\ *^btF»;^A, *Kfb^u^A*5f*L/ 

7;l/^7>*x^AA>f Fp***^FjW^#*L 

[0021] ±ae»»stt«^ttfli«tt, ib^? ( 1 > 

- (3) tporr O-S. R 2 O-S, R 4 O-SfcJ: 
0. 0 000 1^10^k Jf*U<B0. 000 

6jcw^l<«o. oi-o. 5-*;uras. #5©»£ 
tt^b^«j(Dttfflj»j±Ei8Hrtr*na, Rts*©#y 

v-©ffffl^y;Wb©jSti*^&C». 
[0 02 2] C©J:^JCLTff6ti^ (A) Jjfl^^Wffl 
30 ^W©Mtt*Stt, GPC (!■*?«, ttK. Ttl^SLi'J 
36) ffiCCiimtt^gr, *fSU<5J5-5 0nm. S 

nmtl)^ 0 JD*»IB«^»©«tt*S*s 5 - 5 0 n m 
h6 (A) ftt*»J»»^i»B % ttfljtdWfiSi^tl* 
^.tfSilM^SaMt^ (TEM) KJ:0»B3*i 

40 ^ e 

[ 0 0 2 3 ] fcfc, (A) ftd^«S^ttMc^ 
^^9^@U/citOC, it£® (2) B. ib^9 
( 1 ) ~ < 3 ) ©18** , 5-7 5Sfi%, W*t<» 
10-7 011%, S6JC»*L<»1 5-70Sfi% 

r^^> 0 tit. \k&m (l) tecfcWb^ft (3) i>b< 

»OTh^-»B, fb^5 ( 1 ) - (3) ©IHI*. 9 
5-25M%, »*U<»90^30Sa%. 
jff*0<«8 5^3 0aJt%"C»S. {b£$3 (2) 
fb^tl (1) - (3) <D*ga*, 5-7 5fifi%r^>^ 



(8) 



13 



&mt\*. it&m ( i ) - o) tpoR* o-m, r 2 
o-a, r 4 o-gfc^R 5 o-i^ioo%sn*5} 

^i(i) te^mtsm (2) <Dm*ftMm&m-c$>z> 

[ o o 2 4 ] $ (a ) im*ftMm&wvte. 
m ( i ) ~~ ( 3 ) ogf^6a«n/c^^ < £ & i a© v io 

S£5-5 0 nmct^f ^<Df£, W©pH^:7 

cdp HmmtzmiM? 

0, «««!^6«FjE*B«tft^»*Bft*-r**ffi, 20 

[0 02 5] CCt, ±f2pHSI^J£LTtf:, ffiflm 
It* MK. JS». 7?!, y>BL S^tfMfc 
Kit ^oW>8, :7*>IL ^>£>i^, 30 

It wu>Wt* IS®, -*y* hWL 7^* 

F>EK. 2-x^;l^**y*>K, *lW> 

xfry>i, 'jy-^B, y^w>it 

It. fflSBL ="^IL 7^81, ^£^>^ 40 
^u^BoWBt Sol'ltofln* 

[0 02 6] ±EpH«MWKiJ:SJfiJiB»©pHtt k 7 

err, »*u<»i^6ccBBBsti4. c^cfc^^c, 

±86 p HBBSfflK: cfc 9 ±SB«Hrtfc: p H48B£r & C i 
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[0027] xmmmTkftMm^&z^f&v&^t 

fc4>& < t i> 1 «*si£»»J<5: ur««-r * c i Aiffl* 

x#y— ;k n -^'tm*^— ;k i -^a^V-;^ n 
-zfdty— ;k i --JZs—fr^ s e c-:7£y— ;k 
t Jk n-'Of^— ->k i-<^>%s- 

;k 2-^^;l^^^^— Jk s e c Jk t 

-^>£./-Jk n -^^it 
y-;k 2 ?\>U'<>£>'— Jk sec — M^u-y — 
;k 2 -x^I/^^ — Jk sec-^^k 
y'Z y-)\,-3 . n-*^*-'— Jk 2 -x^;l/^*1f 

;k s e c-*?2s— Jk n-s~ ;bT^3— 
;V V 2, 6 ->>y f-JV^-fZS— to- 4, n - fil S — 

sec-f F7f>Wn-;k sec 
-^^^-^^l/T^n— Jk 7^^-^, v'^P-^^lf 
y-;l/ v y ^^n^+lf Jk 3. 3, 
^;^*n-^*1f>'--Jk ^>^T^n— 

[002 8]i5 1 U>^y3-;k 1. 2-7 , Pb , l/> 
1, 3 -i/^u^yyn-Jk ^>^>> ? 
*-)V-2. 4, 2 -^^;l/^>3?>v > *-^-2. 
4 ^.^-tf >v ; ^— ;l/-2, 5, ^y*^>5^^-— 
2, 4, 2 >5^— 1 , 3, 

>^yn-;k h "J 7 , at , l/>^ I J3WV4i^l7 

yy a-Wy^Pb'Jl/i-^k x^U>^y 
^-/^^l/x-TMk x^i/>^'j3-wy^>;i/ 

x^l/V^'J^-W/- 2 

^x^Uyy^-W^y^x-f^K i/X^U> 

tyT'Ptvl/x-f'JK ^xfi/>^'J3w^/^ 
;l/X-f^, yX^l/y^'J^-W^^ + y^x-f 

l/>^'j3-M/x^x-f^ ^Pb'^^'Ja 

-w/ypfji/x-fjk ^atu>yy n—^*-/ 
^afc'i/>^y3-jRy^^i/x 

— S/^Pfl/y^'i^-iR/xfJl/X-fJk 
^Pb'l/>^y aw^y^'P bVbx— 7^Kc£(Dl* 

[002 9] >5r h >^^i LtB. T-fe h * 
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n-7?to>rb>. ^x^F> ( i 

^;u^rh>, ^^;i/-n-^^^>;u^h>, i - 

2-^^1fy>, n^+lf 2, 4 

7*>^a>Scf©«^ 7^JU7*r 2, 
4-M a lJ'>S/*>, 2, 4 — -7 , ^>i/^>, 3, 5 
-^^*>^*X 2, 4 3. 5- 
*^*>S/*> % 2, 4-y^>2/*>, 3, 

5-y^Jl/-2, 4-^*1f>^*>, 2, 
2, 6, 6-f*h^y^;l/-3, 5 — ^tf>i/t>. 
1, 1, 1, 5, 5, b-^^y)VtU-2. 4-^ 

Cti6©*h>£jgjltt k l«*Sl>»2flM0-k*EIB$ 

[0 03 0] rs F»wl£ortt. watsf, n 

h\ N-x*;b*;UA7$ F, N, N-^xf;WA 
7* F. 7-feh75 h\ N-^^;l/7-fe h7^ F, N. 
N-2ot*;l/T-feF7 5 F, N-x*\rt/7*feF7 5 F. 
N, N-3*t*;l/7feF7 3 F. N-yW7'uft> 

75 F, N-y^;i/f p»; F>, N-*;usiU*;i*i; 
N-*;u$;l/t:^y>>>, N-*;l/*;uepy^ 
N-7-fe^;i/-=e;i/^»;>, N-r-fe^JHf**"/^ 

*-h R»x*u> 4 KfT'Dfl/X KK^x* 

-^^7^F>, ftKn-^Dt;k 
>k Win-^K Bt«i-:/*;k ft^sec-:/ 
ft^n-^^k ftBts e c — ^>*;k ft® 
3--* F+j/:/*;k «SM*;i^>*;k ft$?2-x 

ftK^P-M^k it®^;l>^£P^*$/;k ftR 
n-^k 7-fehBBM^k r^hSIx?;k ft 
Kx^u>^ij3-;i/^yy^;ux-r;U, ft^x^u 
>y , ;rf-;l/^yx^;Ux-f-;l/, Sl$/x?l/>^'J 

n-^^x-fvk m$y'vt:l<>!/Vzi-)l>*:sj 

to, 9&t7V\*U>tfi)X-)],*:SZr?)\,X-f-)\,^ ft 

KJ/^ohT U>yy n-;i^eyy *;i/X-r;l/ % ftK*/ 
^nb'U>yij rJ-;U^yx^;l/x-f-;i/ x >>ft@gyy 
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xftoKZfrmihtiZo ctibxzr-tommtot, i 

ffl*S^tt2afeLb*H«FfcttfflLr«>J:^ 0 ^7*PF 
>Sig$£Lr&. 7-feF-F'JJk s^^nouu** 
*>F, N, N, N', N ' -7^h^x^;UX;U7 7 5 
h\ ^*if^;uy>Rh 'J7> F, N-^*;U*;u* 
10 P>, N-^?-;l/t:P-;k N-x*;ut:n-;k N- 
y^;u-A3 -fpy>, N-^;ut:^y^x n- 
x^;ut-xy^>, N. N-^ *;ukv*^>, n- 
y*;M ^ #*/-;k N-y^;l/-4-f^U F>, N 

1, 3 -^^;u-2 --f 5 2Vyt?y>, l, 3 
-^y?;U7*h5fc FP-2 (1H) -tfU5S/y>ft 

KSBKiLTtt, M1%, 0-10 0U #$L<&15 

-9 o°cr&& 

20 [003 2] (B) Jffift 

*Sfctt#JBHS»*2 5 0-4 5 0°CV$>6it^tb 

r«®# y7;v*u>**-y*>f F«tt**tr*ffc£», 

© U#) 7*l/U-h&S£ft, ®tx;U7 5 FSS 

®^'J7;u+u>^+if^ F«j6*WrSffc^« 
30 ccr, #';r;i/+u>**if^ FWJBiurjispyx 
^u>***-r FflKi. ^y7'Pb-i/>w>f Fi 

**s/F«J6«t£*J*tf6hs. #y*+ 

i/x?\si,Tto*)l>x-?')\, > $*)**isxf*?u>7 

;Ux-r;U, ^'Jt+^x?l/>7yy>ii^ 7;u 
i^-;l/W7 y >«^Bo»^fcx^ u>»ai 
^ytt^ix^ijt^^Pb'UyT'p^ 
^•jv^ ^y^+^x^u>^y^+V7'pt*u> 

40 7;U*;l/X-f-;^<Ef(Dx-«r;l/^b^f, *y^*-> 
x^u>^y-fey>jiK»x^f*jK ^y^-^^x^u 
>v;i/tr^»)il»Kxxf ;k ^y^+^>x^u>y;u 

th-iHIISRxx^k #y**i/x^u>(||SKr 
> - ;u 7 5 FttHttft 4<0x - f-;ux x r;b^t^ 
«J. ^yx^u>^yn-;uaiUKxxf*;U, x^u> 
VV^-toMhWix-ZTto^ «||»»*y^y-fey F. * 
y y y -fe y >iiis»x xr;k v ^ ^ # > HeMi?x x f 
;K 7*ptu>^y^^;UB|^xXr^, 
Kx 4cox - r;uxx r ;US!ffc^B& 

50 StirtS-CSS. (D) #y**S/x* 



(10) 
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- (A) n- (B) m- 

- (A) n- (B) m- (A) 1- 

(SW, A«-CH2CH20-r*3ft££*. Btt- 
CH2CH (CH3) 0--C*Sn^I^L> nttl — 
90, mlilO-99, 1 «0 — 9 0<D8fc*7jVr) 10 

[0 0 3 3] <2> U#) 

xxf^^ov^^'j^xfi^itu r*y 

)\, x X Jl/ ft <5T £ C £ * & o T * y I^WCT )V 

fcf;k 7* y^Kn-^Jk 7^y^M-fv^;k 20 
T^y^m-^v^^ 7* yji4fc^*v;utt£f<DS8ffiR 

1 — 6 (D7W^iXfJk * % ? y )VWl7)\'*r)\'X-Z 

;k y^^y^ffin-^jv, ^3?^y;H^v^K 

;W-st^;^^(D» 1 - 6 (D7J^Jl'XX7';K 
7 * y^KT^3*^TJU*^xXf ItlJ, T ^ 
y;i/&y F+v-rf^Jk r^y^K^ F+S/x^k * 
^^y^ir^^+vr^^xxf^iitii, 30 
*y;l/ftM F+^^k ^^^'J;Hx F+Vx^l/ 

ft£*^tf£c<t#rsr<&. cnwt'^, y**y 
^ * ^ y ;i/^x^;u v ^ 3? ^ y ;i/BW v :7^jutt 
[0034] *^cc*5i*r , r * y x^S£»tt±sa 

*^7-K:7;l/a*^^ , ;^i 3 S:Sf5 : t' / ^-*** 

t^v-iutit y^^y;i/K3- (Fy^F*^> 

y;u) 7'Df;k y£^y;i/^3- (h'JxK^'j 40 
;V) :/nf;k y>I/»3 - [ F U F 

3^>) >^y;b] ypfJK -rf#*yjH»3- C^^^v 5 

4. 7;i/3*i/j/'j;H*Wt4*>''7-«7^ 

ccfour r * y ±IBT * y i^x^f- 

;k y r; ji^ix ^ f ^7^ 3 + ^> V 'J ^S^ 
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-iuttt, r^ynt y**y;u»ft 

;!/#>BL N. N - V* *)\sT >7 y JUT 5 F . N, N- 

w^m^^v^s Kft^cD^fiawr^ f\ r^y 
pxhy ;uft fo^fiflir. F y ;k * t:~;i^ F > 

fti'CO^W^r a-y^;UX^U>ft 
£©^F»SKjt^»ft<!f%*6f4Ci3W"C*5. 

fci^r, 7^ y ^it^ft©* y 

000-1 0 0000, !(f$U<(il0OO- 

20,00 o~e&<5 0 

<3>b*^;V7 s F^*£ft 

^7 5Ft^ftil/m *y (N-tf~;U7-feF 

75 f) > #y (N-t'^fpy fx #y (2-^ 

2 , #y (N. N-^^l/7 

* y ;i/7 ^ F) ai'wetis. 
^it^i^i^ii^i, #yx^i/x #y> 

©f>Fy^ 

7*fe^U>, *»J75>£ #'JT5 F**«*6f6*l4 

J»»)Btt©«*> 6#V7 5 £ L/ ^ o 

[0 03 5] •ajSttjt^»i« : tW« 
«tttt{t^»i»IW«tt, *ftMt£»<D#rtt (A) 
»iJEt*«flc«H"Cffi»bftC^. »»JWt*IPr4C 

ijc^ot, (a) flE^iKc^fflaEWHraarrsfe© 

F. VYfUfovZl'—Y* >?byf^7^U-h, 
h'JX (2-x^;^tV;l/) Fy^y-r-F, FVf* 

f y ^ y f , f y Ff i/^ hy^yr-f, 
F^^^ut'n^ y f*— F, rF^^^hy^yf 
— K f>7t^^fn^yf*-h, fx (2-i^- 

F^>^^x- F, tr^f 8 ^ Ff ? ^> 

KtLO, 1-1 Ofg* (11) 0®Itffii-C^^ B 
aafi^-tt^ SilOOn mHTcDl^f-r&o 

#aaft^-cKts*Sfjap5ti/cfco'c*or, 

3BII«^4 Z>i fc^» i L r » > ^ a + ^ F y > . 
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7>i^ 4 f ? >7'>{i v D-v;Ub'?K t 1 ** 
h5>, if>U*>#A, #-K7>, 7*;U5>, 
7$o-x. UttfbB, v;u*h-;k ftgH^P- 

*i/x*;l/-fe;l/P-;^ b Fn+vr/obVU-fe^n- 
&4*£^tf£C4#-C*£. 

[0 0 3 6] *#HBJC;bl>?, ( B) $#4 CTtf(X>7 10 

ff*U>. (B)tt»©«6ffl*tt, (A)«»100* 
MSB (^»D*»«?ffi^«Jfft») Kttl/TfflSS 0-2 

5oms§p, sf*o<tt5 0-2 oomsss, »wi 

U<tt50-^1 50*M»r*S. (B)flE»©«6m*l 

momtit&mittz, 20 
*mucm?z>®mtixit. %<o (a) ^cds^ 
(4) u>. 

R 8 O (R 1 0 0) . R 9 (4) 

(R 8 fcJ:tfR 9 tt, *ft*h^LT**JS», 
St 1 -4 (D7;l^3SfcttC H 3 C o-&e>mtttiz 
lffiCDWtSS£^U R 1 0 »7;U+U>S*7}*U e 

[0038] frfrzGimmt bxit, x? u 30 

n-;l/-ty^^;Ux— f Jl/^ x?-u>y y n — ;l, 
^yx^Ux-r^k x^U>y 'J^^y^ObVl/ 
x-r;k x*u>^y n-;U*y7^;l/x--r;k x 
*U>^y ?-;t/x-r/k x^u>^yn- 

;l/^x^;l,x~r;k i^l/y^yn^^PtVH 
-r;k x^U>^y3-;Ui;^^;i/x—f;k x^U 
>^yn-;U^y^^;i/x-f*;l.7-(2f*- h, x^u> 

'jn-^^y^PtVUx-r^T-fer- xf-u>^ 
yp-^yT^x-r^^f^K 7*PbU>^ 40 
y n-;t>-t y y ^;ux-r;k 7'p t u> ^ y n-;^ 
y x ?)\sx-t)1, 7'p b u > y 3 y^p b;l/ 
x-~r;k ^afu>yi;3-;^y^jl/x-^;i/, 
7 , Pfl/>yyn-ji/^^i-f^ 7'Pt'u>y 
yp-;U>>x^;L/x-r;k p-;l/>>7' 
ot'Jl/x-fJk T'nb'U^y x-)W7*j\,x-f> 
;k 7*p t , b>^»;a-;i/^y^^;ux-f JUr-fer- 
k ^Pb'U^^'Jp-j^yx^l/x-Wfef- 
h ^nf u>yyrJ-;i/*y^pt*Jl/x-f;U7-fe7" 
-h 7 , Pb , U>^>j3-;RyWx-f;l/7i2f' 50 
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- k ^7'P b* U> yj 3 - JR y y ^Jl/x-f;k i> 
7 , Pb'l/>y'j3^yx^;|/X-f^ ^7'PbU 
> y y 3 -;l^e y 7*P bVUx- r Jk y 7'p b u > ^ y 
3 - n-t y 7^;Ux - 7\»k i/^Pb'Uy^yp-;^ 
y*;i/X-f-;k ^7*PbU>^ y n-;l/^x*;ux- 
r;k ^7'P b* U> ^ 'J 3-;l/i/7'P b'Jbx-r Jk 5/ 
7*Pb'U>#y p-;l/y7^;Ux~f*;k i/7*nbu> 
yy A9)ix-T)ir^T- k ^7'pb'i/ 

>^yp-Jl/^yx^;l/x-r;U7-fer~ k ^^Pb' 
t/>^ij3-jt/^y7 , Pb , Jl/X-f;l/7-trf-F, >^7* 
Pb'l/>^ 'Jn-Wyx^x-fibT-bf - 
tfSC4#HJ5k 7'Pb , l/>^y3-Wy7Wx 
-r;k 7'p b u> y y p -;u^e y 7^+ ;Ux--f ;l/7 

[0039] ±ofbomm 

<Df&ftzmMbxh£i,K 3P>r Ftts/»;#4tt, w*. 

fc#tMRT*?h MS, ¥^1^5-3 0nm 4 
L<ttl 0-2 Onm, &&&&&& 1 0 - 4 0 *g% 

rut, aa<b*nai(l*) ^^/-^>y 
*7^J:C>Vy7 , p^v-;^'M>y;i, ; ft«i{b^x 
tX^;b^^|{f6n6 0 3P^F«7 

520, HI 0 0, H200 ;;i|9f7r^>^5*;U 
(ft) S©7^5:f*y7-V0k r^twio, 

[0 04 0] SlfflffittmibTtt, 

m Wttirarffittjwftf3js*tf6n, sskb, 7>^ 

U>**VF*|?ffljgttSi|, *y (^dr) 7^yu-h 

*ffffirStt»Jtt4*Ptfsc43&sr#, ff*o<tt7? 

**»ffl«IK». > y n - >SSffiS1^J% C 4 

[0 04 1 ] 7^^S|?EfStiffl4Lr«, (ditfl, 

1, 2, 2-f F77PPt^f;Kl, 1, 2, 2- 
f F77PP7'Pb , iH x-fik 1, 1. 2, 2-r 
F77PPt^^Kt^x-f*;k ^^^x^U> 
yyn-;t>i> ( 1, l, 2, 2-7-F77PPW) 
x-f-;u, ^+-y-x^U>yy ( 1 , 1, 2, 

2, 3, 3 -^\+1t7PP^>^;l/) x-r;l\ 
7*PbU>yyn^jl,^ ( 1, 1, 2, 2-f F77P 
n^l/) x-f*;u, ^7'Pb*l/>^y3-;^ 
(1, 1, 2, 2. 3, 3 — ^*U-7PP^>*;t/) x 

-r;k ^^ppKf^MW^thy^A, 
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1, 1, 2, 2, 8, 8, 9. 9, 10, 10-f*7 
nPFf^X 1. 1, 2. 2. 3, 
t^>, N- [3- :?;^n^#£>x;l/*>T 
=■ F> 7'at:jv] -N, N *-^y^;i/-N-^;i/5K+ 
^y^uvT^^rx^z^^-f >, A-7;i/*o7W 

-N -x^;ur ^ yx^;l/) , tyA-7WP7W 

7?^F142D, |HJF 1 7 2, HF 17 3, 0F 1 
8 3 (fiUL A0*^>^k?H (*) *> > h 
y^EF 3 0 1, 15303, IHI352 (9rttSfbS 
(HO «) . 7O7-FFC-430, (5JFC-431 
(ttSxV-iA (4ft) ») , r*b#-FAG7 1 
0, tf-^P>S - 3 82,I5SC-10 1,[5JSC- 
102, I5SC-103, I5SC-104, RISC - 1 
0 5, RISC- 1 0 6 (JflWf <#) ») , BM- 1 0 
0 0, BM- 110 0 (tfjff <*)«)> NBX- 1 5 

E^*7r^F17 2, BM- 1 0 00, BM- 1 1 
0 0. NBX- 1 5 #*!RfCC#?£ Ll^ V'J3->^I 
fiSttffliirtt, m«SH7PA, S H 2 1 PA, S 
H30PA, ST94PA (Oftl^U • ^^-^ 

Ctl6©Wfc, ±fBSH28PA, SH3 0PA« 
cc»*u^. l?ffirStt»J©flW»tt* (A) j«» <3E£ 
Sn*»JWB^tt) CC*tl/r:»fcO . 000 1-1 011 

cn6tti**4c^«2««±«rRI^«:ffiffl 

[0 04 2] S/^^^^yv^HiLttt, 

-^'j^a+^af;!/ h y ^ h^e>>-^>, 3-y 
^y^sxu t\rt/h y xFt^x 3- 
y^^'jP^PfJt/F'jyF^^y, 3-^y 

^•jp^i/^pt'^^^ f^»7>, 3-r^ 
y7 , Pt , ;l/F , J^F + ^>7>, 3-7^^of;l/F 
'JiF^»7>, 2 -T 5 /7*PfJl/F y^ h+v'v' 

2 - 7 b'Jl/ F V i F^>">7>, N- 

(2-7^^W) -3-7^7'Pb , ;bF , ;^F + 
^>^>, N- (2-7^X^;l/) -3-T^^-7*n 
h^>>^>, 3 -^W F7*Pt% h 
>jy F^^>7>, 3 -^W F^'atvu h yx h^-> 
s^>, N-x h^>#;t'#x;i,-3 -r s -/^atr^ 
F'J^F+^>7>, N-xF+^Jl/^-3-7 
>y7'Pt , ;l/h , Jxht^>7>, N-F';xh+^> 
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y;l/^'nt:Vl/h yx^U> F y TS>, N-h'JxF* 

wy^atvi/h yx^u> h yrs >, 1 o - v y 
yFt^y^-i, 4, 7-h i ;rif7 r ^>, 10- 

h 'JiF+V>"J^- 1 , 4, 7 - h yrif^ax 9 
-Fy^F^>y;v-3, 6 -j/nf^—jur-fef— 

■fe-^-h, N- / <>^-3-7a> / 7 , Db , ;l/F , J^ F 
^y>> 7 >^ N- / 0^-3-7^7*Pb , Jl/F , ii 
F + N-7x^l/-3-7^7 , Pb>Fy 
10 ^F^>7>, N-7x^-3-7S/7'Pb , Jl/h 
•JxF^^X N-bX (*^>x*U» -3- 
7$/7 , nb%F f ;^F + ^>7>, N-t'X 
x^U>) - 3 - 7 ^ yT'PbVl/ F 'J x F+^>7>& 
£3&S*tf6tl*. C*i6»l«*S^»2«feUi*l5I^ 

[0 04 3] vV>i3)\s¥&Mtl,X\** mZ&JVZf? 
ij;W<-**t-f F, a, a* bX (*^f s *^-f 

^tf^^x-F, y-n^P^Wt^*- # 
20 K ^^fV^Pb^W^^-^'F, 
1, l, 3, 3 h^^^il/^^l/^— f^Zs**"? 
^yi-K b'J* (4- t -^^^n^+^I/) ^* 

K 1 — 1 
^jHf ^^+>'^tf^^x- F, y-2-xh 
*^^;w*-**5/^#~#*--K 3* (2-x^;u 
-s^v;u^*-^+^) 5/#-#*-K t — distort 
-t^ s >^tf^^x-F, ^K^^-^ H > 
K i> (3 -^^;U-3 h*rZszf*)V 

30 ^^X-K 2. 4-^^PP^>^^W + 
F, t — **£/tf^U— K t-^^- 
;W^^^^>bA'i/- F, 3, 5, 5-F'J^^l/^ 

•y-y 4^-**U"-f F, *^*^-/;w<-**if-/ 

F, A F, Xf7P-f^-t* 

IMF, 1, 1, 3, 

i/2-x^W/x-F, X*t/x* 9J*-**Ur 
4F, 2, 5-> ? y^;l/-2, 5 -t? (2 -x^;l/^+ 
*y--/-<;l/^— ^+*y*>, 1 -zy^a^iyM- 
1 -^^;i/X7 c JU^-^+^2-x^JU^+ifyx-- 
40 h t-^>^-t*^2-x^^t^x- 
F % t -7 J fJW^t1 1 ^2 - x^tt^x - F, 
m- bfrtJ^ry F^yVJ^^-tirVJ F, ^> 

VJ)W*-**r*rJ F, t -T'W/^t^V-fV^ 
K t -^7 c ;b^*-^^^>-2-y^;u^^n 
^*y*>, l, 1 - t*x ( t **^) - 

3, 3. 5-FV^^^P^+tX 1. 1-b'X 

( t — "v^^jw*— **^) v^p^^-y*>, 1, 1 - 

bX ( t -y^;W^-**S/> -3, 3, 5-FV^^ 
>, 1. l-bx (t-^^W + 
50 V) 5^n^*-y->, 2, 2-bx (4, 4 'V- t - 
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b'X ( t -•7?)W*-$*rts) i/?UTtl>, t—N* 

3, 3, 5- b y^ju^+tf-zx-h t-^^;u^ 
-J+S/^U-h 2, 5->^?-;l/-2, 5-^ 
(m- h;U*-<^-*+^) M^Za t 

2, 5-^ J M 1 ^, 

^l^-tf+^-fer- K 2, 2-b*(t-7>;U 

- K or, a' t'X (t-^J^tl 1 ^) ^^V7' 
nf;i/A:>-tf> 4 f s 2, b-is 

^^)l-2, 5-^ ( t-^;^-**S/) 

-fF, p -y>*>b Fn^-t^tM F, 20 
2, 5-^*;b-2, 5-2/ (t-^;b/<-*+ 
M^>>- 3, ^^y7'PfjK>t'>t Fn/s— 

F, 1, 1. 3, 3-tF7^f;W;l/tFaA^t 
^rV-i h\ d'^Vfc FB><-**tJ--f F, t-^+->;l/ 
tFP^WYF, t -^;l/b Fn^-***-f 
F. 2, 3-y^^;l/-2, 3-^7x^^>?^ 

fti oosmsuccsjl. o. 1-1 ommwttfSL 

IK cn6«18*SWi2«H±*H«FK:ttfflLrfc 30 

[0 04 4] h';rtf>fc£i*4t/ctt, i, 

2- bX(3, 3-i?S?)l>b »J7fc;l/) ^>-tf>, 

1. 3-bx (3, 3-^^;uh ';r-tf-;u) o-fe* 
>, i, 4-t*x(3, 3-i/^^;Uh y7*fe-;i>) ^ 
trx (3, 

;l0 r;k bx (3, 3 -^y h y 7-fe'x;U7 

xx;l/) ^£> v fc'X (3, 3 -is^my 
7xx;U) X;U*> V bx (3, 3-^*;H* 

F» 2, 2-bX [4- (3, 40 

3- >?y^;Uh r; r ^ r . ;l/7x y + > > ) yx^ji) - 

1. 1, 1, 3, 3, 3 -M^^l/tD^a^x 

2, 2-b'XC4-(3, 3-^^h »;r^x;l/7 
x/^>)7x^l)7'a;0, 1, 3, 5-hyx 

(3, 3-i/j*?)lV yr-tfx/10 2, 7- 

bx (3, 3-^y*;l/h ')7V-)l>) -9. 9-bX 

[4- (3, 3-^^;l>hi/7-fe-;U) 7x^] 7 

;M*U>, 2, 7-fcTX(3, 3-^^^;l/h»JT42*x 
^) -9. 9-bX [3 4- (3. 3-^^ 
^F'JT^I/) 7x^1/] 7;I/tU>, 2, 7-b 50 
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X (3, 3 -*/j**)\,Y UT-b'-Jl/) -9, 9-bX 
[3-7x^-4 - (3, 3-^^;Uh y7-fe'~ 
;10 7x^1 7;U*U>, 2, 7-bX (3, 3-^ 
^?;H- yr*x;U) -9, 9-bX [3-^n^;U 

-4- (3, 3-^y^;i/h»;7-fe-;u) 7x^] 7 
;M*u>, 2. 7-bx(3, 3-^^;i/h»;7-fe*x 
AO -9, 9-bX [3-7;U^n-4- (3. 3-^ 
MJ 7Hzx;l0 7;U*U> > 2,7- 

bx (3, 3-^y*;Uh y 7 -9, 9-bX 
[3. 5 -*J7)ltU-4:- (3, 3-^y^;Uh'j7 
•tfx;lO 7x~;U] 2, 7-bX (3, 3 

-*JA9frYVT*£-to) -9, 9-bX [3-FU7 
Wnyf;i/-4- (3, 3-i?j**)lhVTi£~)l) 

*5c^»2a«±%ig«FfcttfflLr«>ac^ 

[0 04 5 ] C©J:5CC0rS6hS*»M©»iB»© 
K# 2 - 3 0 SS%r * 6 1 , ffiiOIRW^HSftlSH 

% t ^'Ja>-)x;\ Si0 2 »)i/\ SiN^x^ 
0. 02-2. 2@^D"Ctt/»30. 04 

fflsar*gii-r4*> % **c»tt8o-6oo°cgs© 
iasr, 5-240 ^ggjraia l r k^t z>ct 

r. SBWCCfflttL^O, K^, »Eft£ 

ns*«w©s/y**««, iim, 0. 35 

-1. 2g/cm 3 , 0£l><teO. 4-1. lg/c 

m 3 , 3 6CCjff*L<«0. 5-1. 0g/cm 3 

£0 KfflK#0. 35g/cm J ^M©^« 

tmeiptsrfb. 1. 2g/cm 3 ^e^^tffi 

B J HffiK^SJBL^flJaBE^te^T, 1 0 nm«±© 
^jfiWC««t*L, **tt. ^S^127'C, 2. 5a 
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I * [0047] 

[0048] titt^g 

- (gpc) (mmm. a^^'j 

@ff^a&K#0. 2 5 lOmMCDLi 
B r *$tM ^y-^r^U GPC (®St^. 



10 



tm, 10 0%RH©»*CC 1 B*IHS« L fc»£, 

fflfifiBftccffli^naft^w (i) ©fh7T^^v 
^m<ou «/ as, 2 . 1 - 1 . 

2, »*0<«2. 1^1. 5. 3 6fc:8fSl,<B:2. 
1-1. 6T?&& 0 

[0 04 6] c©J:5Ccur»6*iSJ«BIBII«l«, & 
*©«ffl#3&j/h 3 < > 3^ojtst«* 2 . 1 ht*sw c 

4*6, LSI. ^fALSK DRAM, SDR A 
ML RDRAM, D-RDRAMfti'tOfiftSfffli 

M:*V- «)E GPC^XrA GPC-8 02 0 

3CV- (#0 Jl^K A 1 P h a 5 0 0 0/3 0 0 0 

^r-r;U T-6 0 -r^T^y-^- 
^t'J : 1 0 mMCDL i B r ^tsJ % S — fc 

*ty TSSSEiiffi : l m 1 /m i n 
*7ASS: 4 0°C 

[0049] nmmm 

IB. S3R#fflSl2 0 0'Cr3»lfflS«*?g*ISL; 
5 0 mT o r r (DW&TA 2 0 "COKtSS^ r 1 



ji/*ffiBE h /c 0 m^>y^mim 1 o o k h z <Djg*g 

8rC* «fif • b*-l/? hr**#-K <«0 SI HP 1 
64 5 1 Bmg*5i:a f HP42 8 4A^l/^3>LC 

[0050] m^MM 

5 0mTo r r <D«1£T4 2 0 °CCD«IM^ r -*Xt?l 40 
tmSK*ttlttOfc. 2 7°C, 2. 5 

atm, 1 0 0%RHCDJg^CClB$raaSL//cf^ 
h7'l/-h±10 0°Cr5^1«%Ml/c e C(D* 
SfCSlt, RfittSTDSRKWSW!, EMD 

-wa i o o ss) &m^xwmotc 0 mm^mt, a 
T»or&& 0 ^ttt>^, rc/sec. osiaiiffr 
^S*6 6 o o°c^rjjn^urTDSx^^ h;i/*«J5e 

U 7k0^^^y>h (M/Z= 1 8) <D^fi*64 0 

0 - C*r©ffifll*R«5 0 0 nmMt^^o 

fig, 8>f>^>';3>'!;jiA±tcMUcCVDas i 50 



0 2 m<Dfr<D7 : 7#J> h (M/Z= 1 8) (DWfMZ 

whkcltsjw), n^ommit (M»/cvDas i 

0 2 ) XVm&&WULtc 0 
O : mm<DmM&& CVDSS i 0.2 I«T 0 
x : ^Bt©»ffl!t*C VDftS i 0 2 mm%-Z<> 
[005 1 ] &lSffl 1 

S3?tS-fe/^^^^^xn^c, l§i^y-;i/4 7 0. 
9g, >f*>3c&7K2 2 6. 5 g£2 5%7kmitrb? 
^^;UT>^^A*^1 7. ,2g^Ati, iS— KM 

gifh7ih^»7>68, 6 g^^Sr^JrtJL 
/c 0 ^£5 5°CCC{S*o/c££, 2B$nJKJ£*tfofc 0 
C ©«jRW: 2 0 5 0 g ««KU L , +5>S^ 

L/cf£, ^fi$^aiL/c 0 c(Z>«SKCc^nb # u>yy 
3-;Ry7'D f;l/X-7 u ^4 0 0 g£Jjn£, -^Ofg, 
5 0°C(Dx/^U-^-^:ffll>r^^:l 0% (5£:£Jjn 

>^cdi 0%^db'i/>^ »;n-;u^ey^PbVUx-r 

xmhtitcm^mm<D\m^mt. 20. 9nmt^o 

/c 0 

[0052]MM2 

^SH:^:^?^*^^ Igi^/-;V4 7 0. 
9g, >f^>^7K2 2 6. 5 gt2 SyoTkmitT-b? 

jt^^ry^^^^mmi 7. 2g^xn, i^j-ccM 

S^U/Co CCD^^C^^;l/hUy h + ^>7>4 4. 9 
gifh7Xh^»7>68. 6 fir<Dffi^B3*2B$HI 
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mrmmbtc 0 »«*5 9-cccRofc**, smsm 

(frgrtfo/c. CC0»«CC2 0%»M5 0 g*8SJfl 

a b* u > ^/ y 3 - / 7'o f^x - f ;i 4 0 0 g£fln 
5 0*C©i/<#l/-5f-*ffl^r«jR*l 
0% (^*»D*»»?ffi^»#) ittS*rWSfU * 

c(d <t 5 «c urff^n/cai^^cDtitt^s^, i 7 . 

9nmr&ofc 0 io 
[0 05 3] Attn 3 

S?»-fe^^^;U7^X3(c % ^gx#y~;b4 7 0. 
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